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Preface

At the request of Congress, the National Academies of Sciences, Engineer-
ing, and Medicine1 is review ing the Small Business Innovation Research (SBIR) 
and Small Business Tech nology Transfer (STTR) programs at the Department of 
Defense, National Institutes of Health, National Aeronautics and Space Adminis-
tration, Department of  Energy, and National Science Foundation.2 This assessment 
is the second round of study carried out by the NRC in response to a congres-
sional mandate. The first-round study, carried out by a separate NRC committee, 
focused exclusively on the SBIR program and resulted in a series of reports from 
2004 to 2009. 

The SBIR and STTR programs provide federal research and development 
funding to small businesses. Among the legislative goals of the SBIR program 
is “to foster and encourage participation by minority and disadvantaged persons 
in technological innovation.”3 The committee charged with the assessment of 
the SBIR and STTR programs convened a workshop on February 7, 2013, that 
focused on the participation of women, minorities, and both older and younger 
scientists, engineers, and entrepreneurs in the SBIR and STTR programs, with 
the goal of reviewing current efforts to expand the pool of SBIR/STTR-funded 
researchers and of identifying mechanisms for improving participation rates. 

1  Effective July 1, 2015, the institution is called the National Academies of Sciences, Engineering, 
and Medicine. References in this report to the National Research Council are used in an historic 
context identifying programs prior to July 1.

2  H.R. 5667, Sec. 108, enacted in Public Law 106-554, as amended by H.R. 1540, Sec. 5137, 
enacted in Public Law 112-81.

3  Public Law 97-219, Sec. 2, July 22, 1982, 96 Stat. 217.
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x PREFACE

Although some time has passed since this workshop was convened, program 
participation by women and minorities remains a concern, as noted in the com-
mittee’s recent report on SBIR at the Department of Defense.4 Because individual 
participants at the February 2013 workshop made suggestions for addressing this 
issue, releasing a full summary of the workshop can make an important contribu-
tion to the policy dialogue.

This report has been prepared by the workshop rapporteurs as a factual sum-
mary of what occurred at the workshop. The committee’s role was limited to plan-
ning and convening the workshop. The views contained in the report are those of 
individual workshop participants and do not necessarily represent the views of all 
workshop participants, the committee, or the Academies.
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1

Introduction

The United States’ ability to break frontiers in science and technology, creat-
ing new products, services, and entire industries along the way, is an important 
driver of its economic growth. The technology revolution has propelled U.S. 
productivity,1 as industries across the board have absorbed advances in informa-
tion, materials, biological, and other sciences to create whole new markets—from 
social media and mobile communications to alternative energy and personalized 
medicine—all transforming the possibilities of human life. In a globalized econ-
omy, where other countries are quickly ascending the economic value chain and 
competition in knowledge-intensive industries becomes more acute, America’s 
aptitude for innovation is all the more prized as a bedrock comparative advantage.

Multiple ingredients fuel the United States’ innovation machine. They  include 
university education that fosters critical thinking, government-funded research, 
public-private sector collaboration, deep capital markets, established rule of law, 
cultural acceptance of risk-taking, and a comparably hospitable climate for new 
business formation. A system that endeavors to cultivate the best ideas and  talent, 
whether from small startups or individuals of varied backgrounds, the United 
States draws strength from the ability to tap all sources of innovation across the 
economy. Small, rather than large, businesses, often introduce the radical ideas that 
can transform industries and markets,2 as the global successes of one-time startups 
Apple and Google demonstrate today. Similarly, mobilizing all skilled individuals, 
regardless of race/ethnicity or gender, strengthens the economy and the nation.

1  Dale W. Jorgenson, et al., Productivity: Information Technology and the American Growth Resur-
gence, Cambridge, MA: MIT Press, 2005.

2  On the Road to an Entrepreneurial Economy: A Research and Policy Guide, Version 2.0, Kansas 
City, MO: Ewing Marion Kauffman Foundation, July 2007, p. 4.

1
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2 INNOVATION, DIVERSITY, AND THE SBIR/STTR PROGRAMS

THE ROLE OF THE SBIR AND STTR PROGRAMS

When Congress established the Small Business Innovation Research (SBIR) 
program and the Small Business Technology Transfer (STTR) program, it recog-
nized the contribution of small businesses to U.S. innovation. Congress created 
the SBIR program in the 1982 Small Business Innovation Development Act to 
foster technological innovation by encouraging small businesses to meet the 
 nation’s research and development (R&D) needs. In 1992, Congress established 
the STTR program to stimulate technological innovation by facilitating the trans-
fer of federal research to small businesses for commercialization. 

The SBIR program provided $26.9 billion to small businesses through fiscal 
year (FY) 2009 to support the development of their technologies.3 In 2011, Con-
gress reauthorized the SBIR and the STTR programs for another 6 years. Federal 
agencies with extramural R&D budgets over $100 million continue to allocate a 
percentage of that budget annually for the two programs.4 Under the reauthoriza-
tion, agency allocations for the SBIR program will rise annually from 2.6 percent 
in FY 2012 to reach 3.2 percent in FY 2017. Agency allocations for the STTR 
program will rise from 0.35 percent to 0.45 percent over this same period. A pilot 
program now enables agencies to use 3 percent of their SBIR funds to improve 
the SBIR or STTR programs’ administration, which can include allocating funds 
for new outreach activities.5 

As mandated by Congress, the SBIR program continues to carry out four 
goals: To stimulate technological innovation; use small business to meet federal 
R&D needs; foster and encourage participation in innovation and entrepreneur-
ship by minority and disadvantaged persons; and increase private-sector commer-
cialization of innovations derived from federal R&D funding.6 The STTR’s goals 
are to stimulate technological innovation; foster technology transfer through co-
operative R&D between small businesses and research institutions; and increase 
private-sector commercialization of innovations derived from federal R&D.7

3  U.S. Small Business Administration, SBIR, http://www.sbir.gov/about/about-sbir. Accessed March 6, 
2013.

4  Today, 11 agencies participate in the program, including the Department of Agriculture, Depart-
ment of Commerce, Department of Defense, Department of Education, Department of Energy, 
Department of Health and Human Services, Department of Homeland Security, Department of 
Transportation, Environmental Protection Agency, National Aeronautics and Space Administration, 
and the National Science Foundation.

5  SBIR/STTR Reauthorization Act of 2011 (U.S. Congress, Public Law 112-81).
6  These congressional objectives are found in the Small Business Innovation Development Act (Public 

Law 97-219). In reauthorizing the program in 1992 (Public Law 102-564), Congress expanded the 
purposes to emphasize the program’s goal of increasing private sector commercialization development 
through federal research and development and to improve the federal government’s dissemination of 
information concerning small business innovation, particularly with regard to woman-owned business 
concerns and by socially and economically disadvantaged small business concerns.

7  U.S. Small Business Administration, STTR/SBIR, http://www.sbir.gov/about/about-sttr. Accessed 
March 20, 2013.
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 The SBIR program disburses Phase I awards (grants or contracts) to establish 
the technical merit and commercial potential of awardees’ projects and Phase II 
awards, based on Phase I results, to support a continuation of awardees’ R&D.8 
Phase III companies do not receive SBIR funds but obtain funding from the pri-
vate sector and/or federal agencies to pursue commercialization for use by the 
U.S. government.9 The STTR program follows a similar Phase I to III pathway.10

NATIONAL RESEARCH COUNCIL STUDY OF 
THE SBIR AND STTR PROGRAMS

At the request of Congress, the Board on Science, Technology, and Economic 
Policy is reviewing the SBIR and STTR programs at the Department of Defense 
(DoD), National Institutes of Health (NIH), National Aeronautics and Space 
Administration (NASA), Department of Energy (DoE), and National Science 
Foundation (NSF). This assessment is the second round of study carried out by 
the NRC in response to a congressional mandate.11 The first-round study, carried 
out by a separate NRC committee, focused exclusively on the SBIR program 
and resulted in a series of reports from 2004 to 2009. The statement of task for 
the overall study, to which the current workshop summary contributes partially, 
appears in Box 1-1. 

WORKSHOP ON DIVERSITY IN THE SBIR/STTR PROGRAMS

On February 7, 2013, the committee convened a workshop titled “Innovation, 
Diversity, and Success in the SBIR/STTR Programs” to examine the participation 
of women, minorities, and other underrepresented groups in the SBIR/STTR pro-
grams and identify ways to increase that participation. The workshop examined 
both broad demographic trends in the science and engineering workforce and 
the need for more female and minority representation within that workforce, as 
well as pragmatic solutions to boost SBIR awards to women and minorities. The 
statement of task for the workshop appears in Box 1-2. 

THE WORKSHOP SUMMARY REPORT

Although some time has passed since this workshop was convened, program 
participation by women and minorities remains a concern, and releasing a full 

8  U.S. Small Business Administration, SBIR, http://www.sbir.gov/about/about-sbir. Accessed March 
20, 2013.

9  Ibid.
10  U.S. Small Business Administration, STTR/SBIR, http://www.sbir.gov/about/about-sttr. Accessed 

March 20, 2013.
11  H.R. 5667, Sec. 108, enacted in Public Law 106-554, as amended by H.R. 1540, Sec. 5137, 

enacted in Public Law 112-81.
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4 INNOVATION, DIVERSITY, AND THE SBIR/STTR PROGRAMS

BOX 1-1 
Project Statement of Task

 In accordance with H.R. 5667, Sec. 108, enacted in Public Law 106-554, as 
amended by H.R. 1540, Sec. 5137, enacted in Public Law 112-81, the National 
Research Council is to review the Small Business Innovation Research and 
Small Business Technology Transfer (SBIR/STTR) programs at the Department 
of Defense, the National Institutes of Health, the National Aeronautics and Space 
Administration, the Department of Energy, and the National Science Foundation. 
Building on the outcomes from the Phase I study, this second study is to examine 
both topics of general policy interest that emerged during the first-phase study 
and topics of specific interest to individual agencies.
 Drawing on the methodology developed in the previous study, an ad hoc com-
mittee will issue a revised survey, revisit case studies, and develop additional 
cases, thereby providing a second snapshot to measure the program’s progress 
against its legislative goals. The committee will prepare one consensus report on 
the SBIR program at each of the 5 agencies, providing a second review of the 
operation of the program, analyzing new topics, and identifying accomplishments, 
emerging challenges, and possible policy solutions. The committee will prepare a 
consensus report focused on the STTR Program at all five agencies. The agency 
reports will include agency-specific and program-wide findings on the SBIR and 
STTR programs to submit to the contracting agencies and the Congress. 
 Although each agency report will be tailored to the needs of that agency, all 
reports will, where appropriate:

1.  Review institutional initiatives and structural elements contributing to program-
matic success, including gap funding mechanisms such as applying Phase 
II-plus awards more broadly to address agency needs and operations and 
streamlining the application process. 

2.  Explore methods to encourage the participation of minorities and women in 
SBIR and STTR. 

3.  Identify best practice in university-industry partnering and synergies with the 
two programs. 

4.  Document the role of complementary state and federal programs. 
5.  Assess the efficacy of post-award commercialization programs. 

 In addition, the committee will convene symposia to gather information on spe-
cific topics related to the SBIR/STTR programs overall or specific agency requests 
with some workshops resulting in individually-authored workshop summaries. 

summary of the workshop can make an important contribution to the policy dia-
logue by capturing participants’ suggestions for addressing the participation of 
women and minorities in the SBIR and STTR programs. Because the SBIR pro-
gram has a legislative mandate to foster and encourage participation in innovation 
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BOX 1-2 
Innovation, Diversity, and Success in the SBIR/STTR Programs:  

Summary of a Workshop 
Statement of Task

 As part of the Academies’ study of the Small Business Innovation Research 
program, this event will focus on participation of women, minorities, and both 
older and younger scientists, engineers, and entrepreneurs in the SBIR/STTR 
programs, with the goal of reviewing current efforts to expand the pool of SBIR/
STTR-funded researchers and to identify mechanisms for improving participation 
rates. An individually authored workshop summary will be published based on the 
workshop.

and entrepreneurship by minority and disadvantaged persons, as noted above, 
most of the workshop discussion centered on that program.

The remainder of Chapter 1 distills workshop presentations and additional 
background materials on the current participation of women and minorities in 
SBIR/STTR programs and the value of a diverse workforce in general. Chapter 2 
provides selected suggestions from workshop participants of ways to increase this 
participation. Chapters 3-8 summarize the individual workshop presentations and 
discussions. The workshop agenda, listing the speakers and their presentations, 
is found in Appendix A, and a full list of participants is found in Appendix B. 
Appendix C includes data on woman and minority participation excerpted from 
the committee’s report on the SBIR program at the Department of Defense,12 and 
Appendix D includes a reference bibliography.

THE NATIONAL NEED FOR A DIVERSE SCIENCE 
AND ENGINEERING WORKFORCE

A leading theme during the workshop was the importance of woman and 
minority participation in U.S. science and technology, and overall, the need to 
continue to fill the U.S. pipeline with well-trained scientists and engineers.13 U.S. 
science and engineering workforce needs are projected to grow faster than those 
of any other sector, according to the U.S. Bureau of Labor Statistics.14 

12  National Research Council, SBIR at the Department of Defense, Washington, DC: The National 
Academies Press, 2014.

13  See also National Academy of Sciences, National Academy of Engineering, Institute of Medicine, 
Rising Above the Gathering Storm—Energizing and Employing America for a Brighter Economic 
Future, Washington, DC: The National Academies Press, 2007, p. 213. 

14  National Research Council, Expanding Underrepresented Minority Participation: America’s 
Science and Technology Talent at the Crossroads, Washington, DC: The National Academies Press, 
2011, p. 36.
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The United States lags other nations in attracting its own citizens to enter 
science and engineering, ranking 20th out of 24 countries in the percentage of 
24-year-olds who have earned a first degree in the natural sciences or engineering 
in 2000.15 Recent data from the Census Bureau show that the challenge could be-
come more acute, as minority groups, such as Hispanics and African Americans, 
who have been historically underrepresented in U.S. science and engineering, 
become a more dominant proportion of the U.S. population. Minorities, including 
Hispanics, African Americans, and Asian Americans, are the most rapidly grow-
ing segments of the population. Altogether, minorities are expected to comprise 
a majority of the U.S. population by 2043.16 

Today, women and minorities are notably underweighted in the nation’s sci-
ence and engineering workforce. According to Grace Wang, director of the NSF’s 
Industrial Innovation and Partnerships Division at the time of the workshop, 
65 percent of the total U.S. population in 2008 consisted of women, Hispanics, 
African Americans, Native Americans, and people with disabilities, yet these 
groups constituted only 33 percent of science and engineering occupations, ac-
cording to 2006 NSF data.17 

The 2011 publication by the National Research Council, Expanding Under-
represented Minority Participation: America’s Science and Technology Talent at a 
Crossroads, notes that underrepresented minorities, defined as Hispanics,  African 
Americans, Native Americans/Alaska Natives, comprise a small percentage at 
each step of the science, technology, engineering, and mathematics (STEM) edu-
cation process.18 The percentages of African Americans and Hispanics interested 
in STEM undergraduate majors are similar to those of white and Asian Americans, 
but their completion rates are much lower.19 At the graduate school level for sci-
ence and engineering, underrepresented minorities receive only 14.6 percent of 
master’s degrees and 5.4 percent of doctoral degrees.20 Data from the National 
Science Board indicate that women earn roughly half of S&E degrees at the 
bachelor’s, master’s, and PhD levels, but they earn “fewer than one-third of the 
doctorates awarded in physical sciences, mathematics and computer sciences, and 
engineering” and less than one-quarter of engineering master’s degrees.21 

15  Ibid, p. 35.
16  U.S. Census Bureau, U.S. Census Bureau Projections Show a Slower Growing, Older, More 

Diverse Nation a Half Century from Now, https://www.census.gov/newsroom/releases/archives/
population/cb12-243.html. Accessed February 23, 2015.

17  See presentation by Grace Wang, National Science Foundation, in Chapter 6 of this volume.
18  National Research Council, Expanding Underrepresented Minority Participation: America’s 

Science and Technology Talent at the Crossroads, Washington, DC: The National Academies Press, 
2011, pp. 37-38.

19  Ibid, pp. 38-39.
20  Ibid, p. 38. Here, underrepresented minorities are also defined as African Americans, Hispanics, 

and Native Americans/Alaska Natives.
21  National Science Board, Science and Engineering Indicators 2014, Arlington, VA: National 

Science Foundation, 2014, pp. 2-26, 2-29, 2-32, and appendix table 2-29.
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PARTICIPATION BY WOMEN AND MINORITIES 
IN THE SBIR AND STTR PROGRAMS

According to the U.S. Small Business Administration (SBA), SBIR awards 
to women and minorities fall far short of their representation in the poten-
tial  applicant pool, measured against those owning businesses and those who 
are STEM graduates. In his workshop remarks, Winslow Sargeant of the SBA 
pointed out that woman- and minority-owned small businesses receive less than 
16 percent of all SBIR awards. Of that, he said, 6 percent go to woman-owned 
firms, and less than 10 percent go to minority-owned firms. In contrast, women 
comprise 51 percent of the U.S. population and 27 percent of STEM graduates. 
Together, Hispanics, African Americans, Asian Americans, and Native Americans 
constitute 36 percent of the U.S. population and 26 percent of STEM graduates.22

Agency data reported at the workshop underscore the challenge. Sally Rockey 
of the National Institutes of Health (NIH) reported that only about 27 percent of 
NIH grants support female researchers, whereas 55 percent of biomedical depart-
ment students and trainees are women. She also reported that only 2-3 percent of 
NIH grants’ principal investigators are minorities.23

Data collected as part of the committee’s study of the DoD SBIR program,24 
published after the workshop was held, further illustrate the problem: the commit-
tee found participation in the DoD SBIR program among women and minorities 
to be “low and not increasing” and recommended several actions (see Box 1-3). 
Selected data excerpted from that report are included in Appendix C of the pres-
ent volume.

THE VALUE OF DIVERSITY IN INNOVATION

While greater participation of women and minorities in U.S. science and 
engineering can help to ensure a stable pipeline of talent to weather U.S. demo-
graphic and global economic shifts, workshop speakers noted how the addition 
of women and minorities enriches America’s science and technology innovation 
in a more qualitative manner. For example, Peggy Wallace of Golden Seeds noted 
that research shows companies with women on their boards to be more profitable 
than other companies.25

Personal experiences shared during the National Academies’ workshop sug-
gest that the blending of multiple viewpoints often does cast a new lens on 
old problems, leading to innovative solutions. Eric Adolphe of CenterScope 

22  These statistics were presented by Winslow Sargeant of the Small Business Administration. The 
breakdown of SBIR awards by ethnic group is not available in this set of statistics. See presentation 
in Chapter 3 of this volume.

23  See presentation by Sally Rockey, National Institutes of Health, in Chapter 5 of this volume.
24  National Research Council, SBIR at the Department of Defense, Washington, DC: The National 

Academies Press, 2014.
25  See presentation by Peggy Wallace, Golden Seeds, in Chapter 4 of this volume.
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BOX 1-3 
Findings and Recommendations Relating to  

Participation of Women and Minorities: 
Excerpt from SBIR at the Department of Defense

Current participation of women and other under-represented groups in the 
SBIR program is low and not increasing. 

•	 	During	the	study	period,a approximately 15 percent of awards went to woman-
owned small businesses (WOSB) and 7 percent to minority-owned small busi-
nesses (MOSB). 

•	 	The	NRC	survey	indicated	that	black-	and	Hispanic-owned	small	businesses	
are themselves a very small share of MOSB overall. Black-owned small busi-
nesses accounted for approximately 0.5 percent of all respondents; Hispanic-
owned firms, about 1 percent.

•	 	DoD	has	not	made	sustained	efforts	to	“foster	and	encourage”	the	participation	
of woman- and minority-owned small businesses.

Addressing Under-Represented Populations

•	 	No Quotas: DoD should not develop quotas for the inclusion of selected popu-
lations into the SBIR program. Such an approach is not necessary to meet 
congressional intent and is likely to reduce program effectiveness. 

•	 	Outreach and Education: DoD should develop an outreach and education 
program focused on expanding participation of under-represented populations. 

•	 	Tracking and Metrics: The DoD Office of Small Business (OSB) should 
improve tracking and metrics against which to benchmark the activities of 
components in relation to this congressional objective. 

a FY2002-FY2011, inclusive.
SOURCE: Excerpted from pp. 2-4 of Summary chapter of National Research Council, SBIR 
at the Department of Defense, Washington, DC: The National Academies Press, 2014. The 
committee’s full findings and recommendations relating to the participation of women and 
 minorities in the DoD SBIR program can be found on pp. 207-209 and pp. 223-225 of that 
report.

Technologies, who is a 17-time SBIR awardee, credited the diversity of his team 
for his first SBIR award.26 He described the experience of writing code overnight 
for a NASA Phase II award. His diverse team not only won the award but also 
garnered the NASA SBIR of the Year Award. “We were able to solve complex 
problems because we all thought differently,” he said.

26  See presentation by Eric Adolphe, CenterScope Technologies, in Chapter 6 of this volume.
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Obstacles facing underrepresented groups are broad-ranging. SBIR chal-
lenges include attracting and retaining female and minority students in science 
and engineering, removing barriers specific to the Small Business Innovation 
Research (SBIR) program’s award process, providing entrepreneurship training, 
and lowering obstacles in startups’ transition from research and development to 
commercial viability.

Personal stories shared by SBIR entrepreneurs illustrate the extent to which 
many among underrepresented groups lack the access, connections, experience, 
and nontechnical skills that propel others forward. Getting the encouragement, 
information, training, and financial support at the right time during their careers 
can spell the stark difference between success and failure.

Individual workshop participants made a number of suggestions for address-
ing the participation of women and minorities in the SBIR and Small Business 
Technology Transfer (STTR) programs. These suggestions spanned a wide range 
but broadly fell within three categories—expanding the pool of applicants, elimi-
nating barriers in award applications and selection, and providing greater educa-
tion and support for entrepreneurship training and commercialization efforts. 
The suggestions made here are those of individual workshop participants and do 
not necessarily represent the views of the workshop participants as a whole, the 
committee, or the National Academies of Sciences, Engineering, and Medicine.

2

Moving Forward: Finding Solutions

9
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EXPANDING THE POOL OF APPLICANTS: 
INCREASING THE PIPELINE AND IMPROVING OUTREACH

Expanding the pipeline of woman and minority applicants to the SBIR pro-
gram is the foundation to improving SBIR diversity results. Suggestions included 
the following:

•	 	Focus on the pipeline of talented women and minorities to upgrade di-
versity performance. “We need to increase the pipeline and stop leakage 
of the pipeline,” said the National Science Foundation’s (NSF) Grace 
Wang. She indicated that NSF is working on increasing the number of 
applications to the program.1

•	 	Encourage more women and minorities to enter and stay in science and 
engineering. ML Mackey of Beacon Interactive Systems stressed the 
importance of showing that science and engineering is a creative field—
that it can be used to solve real-life problems.2 Jagannathan Sankar of 
North Carolina A&T University provides student researchers at this 
historically black university with opportunities at his NSF Engineering 
Research Center. To train them to become next-generation global inno-
vation leaders, he provides exchange and travel programs for students 
to engage with researchers in Germany and Asia, while enabling them 
to work on cutting-edge research at home.3 

•	 	Provide students, teachers, community college and Minority-Serving 
Insti tution (MSI) faculty, veterans, and others, an opportunity to work 
with SBIR companies to learn about R&D work and to gain entrepre-
neurial skills.4 NSF awards Phase II SBIR companies extra funds if 
they hire such candidates. The programs include, among others, Re-
search Assistantships for High School Students; Research Experience 
for Teachers, enabling teachers to take the culture of innovation and 
entrepreneurship back to the classroom; Research Experience for Under-
graduates, the most popular program among Phase II awardees; and 
the Small Business Post-Doc Research Diversity Fellowship, enabling 
postdocs to work for Phase II companies for up to $75,000 each. 

A theme that ran throughout the workshop was a need to conduct more ef-
fective outreach to potential applicants in order to encourage participation among 
underrepresented groups. Suggestions included the following:

1  See presentation and remarks by Grace Wang, National Science Foundation, in Chapter 6 of this 
volume.

2  See presentation by ML Mackey, Beacon Interactive Systems, in Chapter 7 of this volume.
3  See presentation by Jagannathan Sankar, North Carolina A&T University, in Chapter 6 of this 

volume.
4  See presentation by Grace Wang, National Science Foundation, in Chapter 6 of this volume.
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•	 	Improve outreach not by starting new initiatives from scratch, but by 
partnering with existing networks serving disadvantaged populations.5 
Partner organizations could include the Society of Women Entrepre-
neurs, Society of Women Engineers, Society of Hispanic Professional 
Engineers, Historically Black Colleges and Universities (HBCUs), MSIs, 
Small Business Development Centers, the National Business Incubators 
Association, and the Association of University Technology Managers. 

•	 	Maintain a central database of potential outreach partners in the Small 
Business Administration, including nonprofits and state and local devel-
opment institutions.6 

•	 	Repeat the same outreach events multiple times to see how interest grows.7 
•	 	Use the 3 percent of SBIR budgets for program management to improve 

outreach and reduce barriers to completing applications.8

•	 	Find more creative ways to reach out to potential applicants early in 
their academic or business careers. Some workshop speakers learned 
about the SBIR program by accident.9 

ELIMINATING BARRIERS IN  
AWARD APPLICATIONS AND SELECTION

Even an abundant pipeline and successful outreach will not increase SBIR 
diversity if applications from woman and minority candidates are not deemed 
competitive enough to win either a Phase I award or to transition successfully 
from Phase I to Phase II. According to the workshop discussion, the SBIR pro-
gram’s application process presents a significant hurdle; cracking the code on 
producing a winning application is not straightforward. Suggestions on this topic 
included the following:

•	 	Institute a Phase Zero program at the federal level, like those in Florida, 
Vermont, and other states, awarding applicants funds to hire consultants 
to help prepare stronger proposals, including technology development 
and commercialization strategies.10 

5  See presentation by Winslow Sargeant, Small Business Administration, in Chapter 3 of this 
volume and the presentation of Tanaga Boozer, U.S. Patent and Trademark Office, in Chapter 4 of 
this volume.

6  See remarks of Ronald Cooper, Small Business Administration, in Chapter 8 of this volume.
7  See remarks of Kevin Wheeler, Senate Committee on Small Business and Entrepreneurship, in 

Chapter 7 of this volume.
8  Ibid.
9  See presentations by Karina Edmonds, Department of Energy, and Eric Adolphe, CenterScope 

Technologies, in Chapter 6 of this volume. See also the presentation of ML Mackey, Beacon 
Interactive Systems, in Chapter 7 of this volume.

10  See presentation by Tanaga Boozer, U.S. Patent and Trademark Office, in Chapter 4 of this volume. 
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•	 	Promote the use of mentors and role models who have won SBIR awards 
in the past to help SBIR applicants write successful proposals.11 

•	 	Incorporate more women and minorities into the SBIR review panels, 
particularly representatives from smaller universities.12 

•	 	Conduct blind reviews of the technical merit sections of proposals.13 
•	 	Streamline the selection process.14

PROVIDING GREATER SUPPORT FOR ENTREPRENEURSHIP 
TRAINING AND COMMERCIALIZATION EFFORTS

Several speakers noted that program funding agencies can provide entre-
preneurship training or can partner with other organizations that provide such 
training to prepare academically focused researchers for the demands of business. 
Several such programs exist today and were described at the workshop.

•	 	The	NSF’s	programs	awarding	SBIR	Phase	II	companies	extra	funds	to	
hire students, faculty, and veterans provide them exposure to entrepre-
neurial culture.15 

•	 	AARP’s	entrepreneurship	workshops	for	workers	ages	59	and	over	ac-
complish a similar objective.16 

•	 	Florida’s	Empowering	Women	in	Technology	Startups	(ewits®)	program	
provides women with multi-week training in managing a startup.17 Each 
participant is paired with an experienced female mentor and works in 
virtual company management teams to develop a business plan and 
investor presentation.18 

Additional suggestions included the following:

•	 	Require a one-page commercialization plan for Phase I applications, 
except for those focused on basic research, to help to focus applicants 

11  See presentation by Eric Adolphe, CenterScope Technologies, in Chapter 6 of this volume. See 
also the remarks of Tanaga Boozer, U.S. Patent and Trademark Office (Chapter 4); Grace Wang, 
National Science Foundation (Chapter 6); ML Mackey, Beacon Interactive Systems (Chapter 7); Jane 
Muir, University of Florida (Chapter 7); Christopher Rinaldi, Department of Defense (Chapter 8); and 
Joseph Hennessey, National Science Foundation (Chapter 8).

12  See remarks of Timothy McClees, House Armed Services Committee, in Chapter 6 of this volume.
13  See presentation by ML Mackey, Beacon Interactive Systems, in Chapter 7 of this volume.
14  See presentation by Karina Edmonds, Department of Energy, in Chapter 6 of this volume.
15  See presentation by Grace Wang, National Science Foundation, in Chapter 6 of this volume.
16  See presentation by Jeff Makowka, American Association of Retired Persons, in Chapter 5 of 

this volume.
17  See presentation by Jane Muir, University of Florida, in Chapter 7 of this volume and comments 

of Winslow Sargeant, Small Business Administration, in Chapter 3 of this volume, and of Joseph 
Hennessey, National Science Foundation, in Chapter 8 of this volume.

18  See presentation by Jane Muir, University of Florida, in Chapter 7 of this volume.
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on the next steps in the continuum from research to development to 
commercialization for their projects.19 

•	 	Pair Phase II mentors with Phase I awardees. 
•	 	Adopt legislative incentives to encourage large companies to outsource 

to small companies and to protect the intellectual property of small com-
panies, particularly in the Department of Defense procurement sphere.20

In his remarks as moderator of the closing roundtable, NRC SBIR/STTR 
committee member Michael Borrus of X/Seed Capital Management suggested 
that different approaches be tested: “The only thing that works is comprehensive 
attention to the problem itself at all points and a commitment to do that,” adding 
that we must “remove roadblocks, align incentives, measure the results; rinse and 
repeat; and do it ‘til you get it right.”21 

19  See presentation by Tanaga Boozer, U.S. Patent and Trademark Office, in Chapter 4 of this volume.
20  See presentation by Alison Brown, NAVSYS, in Chapter 7 of this volume.
21  See remarks of Michael Borrus or X/Seed Capital Management in Chapter 8 of this volume.
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The workshop’s opening presentations welcomed the participants, framed 
the purpose of the event, and provided statistical background on the participation 
of women and minorities, drawing specifically on data on the Small Business 
Inno vation Research (SBIR) program. The chair of the committee, Dr. Jacques 
Gansler, set the objective of gathering speaker recommendations for enhancing 
access to the SBIR and Small Business Technology Transfer (STTR) programs 
by woman- and minority-owned businesses. He noted that the workshop would 
explore lessons from success stories as well as demographic challenges. 

A keynote address by Winslow Sargeant of the Small Business Admin-
istration (SBA) Office of Advocacy principally focused on statistics showing 
that women and minorities are underrepresented in STEM degree attainment, 
business ownership, and receiving SBIR awards. Dr. Sargeant recommended 
strengthening outreach efforts, including tapping into existing networks with ties 
to the woman and minority communities, and he highlighted National Science 
Foundation (NSF) programs designed to encourage ties between SBIR awardees 
and underserved schools.1 

The content of the discussion and issues and recommendations raised by 
speakers is summarized below. 

1  See presentation by Grace Wang, National Science Foundation, in chapter 6 of this volume.

3

Opening Remarks: Defining the Issue

15
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Charles Wessner 
National Research Council

Charles Wessner, then of the Academies, welcomed participants to the work-
shop. He invited them to a constructive and forward-looking discussion on realis-
tic approaches to encourage participation by women and minorities in the SBIR 
and STTR programs.

Dr. Wessner noted that the Academies is currently conducting its second-
round assess ment of the SBIR program. This examination will follow up on sur-
veys capturing changes in program perceptions, practices, and outcomes to assess 
the efficacy of post-award commercialization programs, encourage university- 
industry partnering and synergies, streamline the application and award pro-
cesses, and examine complementary state and federal programs. At the request 
of Congress, the board is now also reviewing the STTR program as part of the 
project. 

Jacques Gansler 
University of Maryland

Jacques Gansler of the University of Maryland, chair of the committee 
studying the SBIR and STTR programs, introduced the day’s proceedings as 
follow ing in the spirit of innovation. Applying the “idea of continuous product 
and process improvement” to the SBIR program, he set as the workshop objective 
the gathering of recommendations for enhancing access to the SBIR program by 
woman- and minority-owned businesses, one of the program’s four congressional 
mandates. Dr. Gansler said that the workshop would explore SBIR and STTR 
success stories and lessons as well as and also demographic challenges, includ-
ing ways to encourage baby boomers and younger entrepreneurs to participate. 
The day’s discussions would form part of an ongoing study of how to solve the 
challenge of broadening access, he said. 

Noting that many countries have tried to emulate the U.S. SBIR program, 
Dr. Gansler said the challenge now is to maintain focus on the program’s long-
term objectives amidst current budgetary pressures that may tempt policymakers 
into “giving up the future for the present.” Indeed, a key finding from the first 
round of the committee’s assessment was the SBIR program’s success in sup-
porting the growth of woman- and minority-owned businesses.2 The commitee 
has been collecting data to monitor such outcomes. To improve their ability to 
reach minorities and women, federal agencies must identify and find ways to 
overcome obstacles. 

2  National Research Council, An Assessment of the SBIR Program, Charles W. Wessner, editor, 
Washington, DC: The National Academies Press, 2008, p. 54.
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Winslow Sargeant 
Small Business Administration

In his keynote address, Winslow Sargeant of the SBA Office of Advocacy 
discussed the congressionally mandated objectives of the SBIR program, founded 
in 1981 as a pilot program by the SBA. In 1982, when the Small Business Innova-
tion Development Act expanded the SBIR program into a government-wide pro-
gram, Congress set four goals: (1) stimulate technological innovation, (2) meet 
federal research and development needs, (3) foster and encourage participation 
in innovation and entrepreneurship by socially and economically disadvantaged 
persons, and (4) increase private-sector commercialization of innovations derived 
from federal R&D funding. 

Dr. Sargeant cited the following statistics, which reveal a shortfall in SBIR 
awards to women and minorities compared with their representation among 
U.S. businesses and science, technology, engineering, and mathematics (STEM) 
graduates:

•	 	Women	make	up	51	percent	of	the	total	U.S.	population	and	27	percent	
of STEM graduates. Twenty-nine percent of businesses are woman-
owned, and 6 percent of SBIR awardees are woman-owned. 

•	 	Hispanics	comprise	17	percent	of	the	population	and	5	percent	of	STEM	
graduates. Eight percent of businesses are Hispanic-owned.

•	 	African	Americans	 comprise	 13	 percent	 of	 the	 population	 and	 4	 per-
cent of STEM graduates. Seven percent of businesses are African 
American-owned.

•	 	Asian	Americans	comprise	5	percent	of	the	population	and	17	percent	of	
STEM graduates. Six percent of businesses are Asian American-owned.

•	 	Native	Americans	comprise	1.2	percent	of	the	population	and	0.3	percent	of	
STEM graduates. One percent of businesses are Native American-owned.

•	 	Less	 than	 16	 percent	 of	 SBIR	 awards	 go	 to	 woman-	 and	 minority-
owned businesses. Woman-owned businesses comprise 6 percent of 
SBIR awardees, and businesses owned by all other minorities, which are 
not disaggregated by ethnicity, comprise less than 10 percent of SBIR 
awardees. 

To do better, Dr. Sargeant said, agencies should conduct greater outreach to 
these groups using in part the 3 percent funds for program management created in 
the 2011 SBIR Reauthorization Act. Dr. Sergeant recommended tapping into net-
works that already serve these groups, rather than creating new programs. Such 
networks include the Society of Women Entrepreneurs, Society of Women Engi-
neers, Society of Hispanic Professional Engineers, IEEE USA, nerdgirls.com, 
Historically Black Colleges and Universities (HBCUs), Minority-Serving Institu-
tions (MSIs), and tribal colleges.
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In addition, Dr. Sargeant highlighted NSF programs, in which SBIR award-
ees with Phase IA funding can receive additional funding if they partner with an 
underserved school and in which those that attain Phase IIA funding can receive 
additional funding if they work with faculty of an MSI. 

DISCUSSION

Karina Edmonds of the Department of Energy suggested public education 
highlighting the bottom-line benefits of diversity and noted studies that show that 
companies with diverse boards are more profitable. 

Joseph Misanin of the small business office of the Department of Defense 
suggested setting regional goals. Statutory goals for federal contract awards 
are set at 5 percent for woman- and minority-owned businesses, he noted. By 
that measure, the 6 percent of SBIR awards going to women indicates adequate 
achievement on the national level. But some regions, in contrast, may be lagging 
and in need of a push. John Williams, then of the U.S. Navy’s SBIR program, 
noted that setting effective goals depends on having better information about 
the potential applicant pool. Is the number of women and minorities with PhDs 
who own businesses small in comparison to the number of women and minori-
ties who hold PhDs, for example? If so, then the focus should be on encouraging 
female and minority PhDs to form companies or companies to appoint women 
and minorities as principal investigators. At any rate, setting a single federal goal 
would be helpful, he said. Mr. Misanin suggested that federal data on participa-
tion rates of minority-owned federal contractors could be used as a benchmark 
to compare the number of minority-owned businesses receiving SBIR awards.

Gail Cassell of Harvard Medical School, who is a member of the NRC SBIR/
STTR committee, suggested cultivating young female faculty members to start 
companies. She also suggested forging partnerships between companies and 
SBIR investigators who want to start companies and promoting collaboration 
between investigators and other countries with funds to invest. For example, she 
said, Russia’s small grant program is searching for recipients. 

Dr. Sargeant noted SBA concerns that young faculty and investigators are not 
receiving credit toward tenure for their SBIR awards and work. 

Heidi Jacobus, founder of SBIR awardee Cybernet Systems, said that diver-
sity in employment at woman-owned businesses is an under-recognized attribute 
and questioned whether the statistic that women receive 6 percent of SBIR awards 
is over reported, if awardees choose more than one demographic category.3

Robin Gaster of Innovations Competitions, LLC, said he is working with the 
National Academies to develop a list of potential applicants by state, including 

3  The survey administered by the NRC committee studying the SBIR and STTR programs includes 
separate questions about the woman or minority status of the (1) principal investigator for the award 
and (2) owner at the time of award.



Copyright © National Academy of Sciences. All rights reserved.

Innovation, Diversity, and the SBIR/STTR Programs:  Summary of a Workshop

OPENING REMARKS: DEFINING THE ISSUE 19

an Oregon-based project to identify all woman- and minority-owned businesses 
in that state.

Alison Brown of NAVSYS, an SBIR company, remarked about the transition 
from Phase II to Phase III commercialization. She noted that once a company 
wins an SBIR award, it is often easier to win more awards. A company that cannot 
commercialize its technology has lower chances of winning subsequent awards. 
Helping woman- and minority-owned companies to commercialize would im-
prove outcomes, she said.

Todd Brethauer asked whether SBIR success rates match submission rates. 
Because companies that have won SBIR awards have a higher chance of future 
success, he suggested a two-tier evaluation system, separating applicants who 
have submitted less than five proposals from those who have submitted more 
than five proposals. 
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Opening the first panel, Christina Gabriel of the University Energy Partner-
ship, who is a member of the Academies Small Business Innovation Research 
(SBIR)/Small Business Technology Transfer (STTR) committee, indicated that 
the focus of the presentations would turn to suggestions on how to address the 
issues that have been identified. The panel included the recommendations of a 
female entrepreneur, Tanaga Boozer, now with the Patent and Trademark Of-
fice, and of Peggy Wallace, the managing partner of Golden Seeds, an angel and 
venture funding firm with a mission to empower women. Tanaga Boozer made 
a number of suggestions including enhancing outreach measures such as target-
ing woman and minority innovators at research institutions; conducting SBIR 
workshops at minority entrepreneurship conferences, Minority-Serving Institu-
tions, and Small Business Development Centers; launching a federal Phase Zero 
program; and developing mentorship programs for Phase II and Phase I grantees. 
During her presentation, Peggy Wallace highlighted the difficulty that woman-led 
businesses face in obtaining financing, noting that only 6 percent of companies 
that secured venture capital in 2010 had female CEOs and that only 7 percent 
had female founders. She argued for the importance of increasing the number 
of women serving on corporate boards, indicating that studies have shown that 
female board membership is associated with better company performance. 

The content of the discussion and issues and recommendations raised by 
speakers is summarized below. 

4

Women and the SBIR Program
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Tanaga Boozer 
U.S. Patent and Trademark Office

Tanaga Boozer of the U.S. Patent and Trademark Office shared her personal 
story as an SBIR awardee and recommendations for program improvement. In 
2003, she started working as a consultant to Florida A&M University, charged 
with writing an SBIR grant. She then launched a company to create a Web tool 
to help others receive technology transfer services and identify commercializa-
tion resources such as SBIR funding. Her company won an SBIR award from 
the  National Science Foundation (NSF) in 2006 and a patent for her technology 
in 2012. After the NSF denied the company’s Phase II application, Ms. Boozer 
began serving as a Department of Defense (DoD) technology transfer reviewer. 
This, she said, provided her with insights on how applicants can improve their 
chances of winning SBIR Phase II awards. Others could learn from similar 
experiences.

Although the SBIR program has, according to Ms. Boozer, succeeded in its 
first two goals to stimulate innovation and to increase the number of small busi-
nesses to meet U.S. research and development (R&D) needs, there is concern 
about whether SBIR is a research program or a commercialization program. If 
it is a research program, then it might be appropriate for applicants to receive 
several Phase I awards to support early research programs and to never seek 
Phase II funding. If, however, it is a commercialization program, then there 
should be adequate mechanisms to support an applicant’s seamless movement 
from Phase I to Phase II and better coordination of federal resources for SBIR 
awardees. Finally, she indicated that the program must improve upon the fourth 
goal to foster and encourage participation by women and minorities. Enhancing 
outreach measures such as targeting woman and minority innovators at research 
institutions; conducting SBIR workshops at minority entrepreneurship confer-
ences, Minority-Serving Institutions, and Small Business Development Centers; 
launching a federal Phase Zero program, similar to Florida and Vermont state pro-
grams; and developing mentorship programs for Phase II and Phase I  awardees 
may be helpful in increasing minority participation.1

 In addition, Ms. Boozer recommended launching a national advertisement 
campaign that expressly links federal research programs to America’s competi-
tiveness. She noted that it is important to provide context for why the federal 
government “invests” in research and to highlight how that return on investment 
is realized as new jobs, new products, and services. Ms. Boozer also suggested 
that requiring a one-page commercialization or transition plan in “all” research 
proposals would lead researchers to contemplate the need and the methods for 

1  The NRC committee studying the SBIR and STTR programs convened a workshop to learn 
about the role of state programs in complementing and leveraging the SBIR and STTR programs 
for regional growth. That event, “SBIR/STTR and the Role of State Programs,” was convened on 
October 7, 2014.
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turning research into commercial innovations earlier in the innovation cycle. This, 
she predicted, would increase the likelihood that researchers are better prepared 
and encouraged to participate in innovation programs, such as the SBIR program.

Peggy Wallace 
Golden Seeds

Peggy Wallace of Golden Seeds indicated that her company operates the 
country’s fourth largest angel group, three venture capital funds, and investments 
in companies with women at the C-level. Golden Seed’s angel investor group is 
80 percent female, and its mission is to empower women entrepreneurs. “That’s 
how we’re going to change the world,” said Ms. Wallace. “We’re going to get 
the female brain into companies.” Golden Seed’s portfolio includes woman-led 
SBIR awardees in life sciences and investments with state economic development 
agencies and inQTel, the CIA’s venture capital fund.

 Angel and venture capital funders provide $40-60 billion in financing a year, 
she noted, according to the National Venture Capital Association and the Center 
for Venture Research at the University of New Hampshire. Total angel funding 
is almost as large as venture capital. Angels invest in earlier-stage deals than do 
venture capitalists, writing average checks of $300,000 to $500,000, compared to 
average venture capital checks of $500,000 to $700,000, she said. 

About 97 percent of venture capitalists are white males, said Ms. Wallace. 
In contrast, about 20 percent of startups led by women sought venture capital 
in 2011, and 13 percent received funding. Women receive about 10 percent of 
venture capital or angel funding in any given year.2 When Golden Seeds started, 
woman-owned businesses received only zero to 3 percent of such funding. In 
2010, only 6 percent of companies that received venture capital had female CEOs, 
7 percent had female founders, and 10 percent had a female founder or CEO at 
some point. 

Ms. Wallace noted that women hold 17 percent of U.S. board seats. Some 
European countries have adopted diversity quotas.3 “That’s the only way to make 
it happen,” she said. She cited studies showing that companies with female board 
members perform better than those without female board members.4

2  Dow Jones Venture Source and the Center for Venture Research at the University of New 
Hampshire.

3  See Alison Smale, “Germany Planning Quotas for Women in Boardrooms,” The New York Times, 
November 26, 2014, http://www.nytimes.com/2014/11/27/world/europe/germany-to-mandate-
womens-membership-on-corporate-boards.html?_r=0. Accessed February 24, 2015. See also, 
European Commission, “Women on Boards: Commission Proposes 40% Objective,” Press Release, 
November 14, 2012.

4  Dow Jones, McKinsey & Company, Fast Company, Fortune 500 studies. See, for instance, 
Georges Desvaux, Sandrine Devillard-Hoellinger, and Pascal Baumgarten, Women Matter: Gender 
Diversity, a Corporate Performance Driver, McKinsey & Company, 2007.
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As an angel investor, Golden Seeds seeks companies with barriers to entry, 
such as a deep patent portfolio. Women are underrepresented in patents, although 
their patents are more likely to be commercialized,5 Ms. Wallace said.

Actively seeking woman-led technology companies, Golden Seeds considers 
the SBIR program to be a natural pipeline. But the firm often views government 
funding unfavorably, because investors, to whom Golden Seeds eventually sells 
its portfolio companies, believe the companies are in business only because they 
are government-certified as “disadvantaged” small businesses. Ms. Wallace also 
said that investors prefer DoD over NSF SBIR awardees because of the prospect 
for military procurement of the companies’ products.

Ms. Wallace noted that angel and venture capital investors exit their portfolio 
companies within 5 to 10 years, but science often requires 20 years to see success. 
Thus, early-stage SBIR funding is critical to support these companies through the 
R&D phase before the commercialization phase.

Ms. Wallace also shared suggestions from CEOs of Golden Seed’s SBIR 
portfolio companies. They recommended that the SBIR program communicate 
clearer selection criteria, including the requirement for letters of support. They 
also recommended that the SBIR program focus on funding R&D on diseases that 
the private market does not address, a recommendation reflecting Golden Seed’s 
life sciences portfolio. 

DISCUSSION

Grace Wang of the NSF addressed Ms. Wallace’s comments on investor 
skepticism of NSF grantees. She noted that 40 percent of NSF Phases I and II 
SBIR companies produced products. Acquisitions of such companies totaled 
$2 billion over the past 8 years. Successes include Qualcomm, Symantec, and 
Intralase. Commercialization is best realized based on private-sector criteria, not 
on whether the NSF or DoD buy products, said Ms. Wang. 

Christine Densmore of the National Institutes of Health SBIR program said 
that the government plays a critical role in early-stage seed funding to “de-risk” 
ideas and technology. In life sciences, Phase II funding is still not enough to 
 attract private-sector investors to companies still awaiting patent issues. The gov-
ernment and investors need to better educate each other to close this gap, she said.

5  National Women’s Business Council, 2012 Annual Report, Washington, DC.
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Profiles of Scientists and Engineers 
and an Aging Workforce

Complementing the main focus of the day’s proceedings, the second panel 
focused on overall profiles of the science and engineering (S&E) workforce and 
introduced a discussion of entrepreneurship and career paths among an aging 
workforce. The panel included presentations by Sally Rockey of the  National 
Institutes of Health (NIH), Emilda Rivers of the National Science Foundation 
(NSF), and Jeff Makowka of the American Association of Retired Persons 
(AARP) and was moderated by Tyrone Taylor of Capital Advisors on Technol-
ogy, who is a member of the committee studying the Small Business Innovation 
Research (SBIR) and Small Business Technology Transfer (STTR) programs. 
While the panel did not focus on SBIR and STTR, it provided further context for 
the day’s discussion. Dr. Rockey and Dr. Rivers described, respectively, the career 
paths of the biomedical workforce and of employed scientists and engineers, by 
age group, gender, and field. Of note, each described gender gaps, and Dr. Rockey 
added that only 2-3 percent of NIH grants’ principal investigators are minorities. 
Finally, in the context of the discussion on an aging workforce, Mr. Makowka de-
scribed the advantages and challenges faced by older entrepreneurs generally and 
AARP efforts to encourage entrepreneurship among those ages 50 years and over. 

The content of the discussion and issues and recommendations raised by 
speakers is summarized below. 
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Sally Rockey 
National Institutes of Health

Leading off the second panel, Sally Rockey of the National Institutes of 
Health discussed findings from a study by the NIH of the biomedical workforce1 
that was designed to identify the sectors in which biomedical students end up 
working. 

The number of biomedical PhDs has risen dramatically along with the dou-
bling of the NIH budget from $13 billion in 1998 to $27 billion in 2003, reported 
Dr. Rockey. Over the past decade, the agency’s annual budget has hovered around 
$30 billion, and today the NIH primarily supports students through research 
grants. About 27 percent of NIH grants support female researchers, in contrast to 
the 55 percent of biomedical students and trainees who are women. Only 2 per-
cent to 3 percent of NIH grants’ principal investigators are minorities. 

Summarizing the study’s findings, Dr. Rockey explained: Biomedical stu-
dents spend about six and half to seven years to get their PhDs by age 30 or 31, 
their first postdoc by age 35 or 36, and their first NIH grant by age 42, an age that 
generally involves significant family responsibilities. In comparison, chemistry 
students tend to earn their PhDs at age 29 and their postdocs at age 33. The lag 
in biomedicine milestones can make a difference in career path selection. 

In addition, the biomedical workforce is getting older. In 1980, the average 
age of NIH principal investigators was 36 or 37. In 2010, the average age was 53 
or 54, and 10 percent of NIH principal investigators were ages 65 and over. Yet, 
scientists tend to be most productive in their younger years. Most Nobel Prize 
winners, for example, come up with their winning ideas when in their 30s.

Lengthy biomedical training also depresses career earnings compared with 
other fields, she noted. Over the course of a lifetime, business students earn 
33 percent to 50 percent more than scientists overall, because they start earning 
at a younger age, and ten years after graduation, biomedical researchers still 
make less than those who pursue other sciences, but their relative earnings even 
out after 30 years.

The most notable results of the study, she said, focus on the sectors in which 
U.S.-trained biomedical PhDs end up working: 18 percent in industry, 43 percent 
in academia, including nonresearch lecture and teaching positions, 6 percent in 
government, and 18 percent in research management. Expectations for the per-
centage in academia were higher.

 An upsurge in foreign PhDs, aging of the biomedical workforce, and low 
salaries make academia a difficult destination, she argued. To address this chal-
lenge, the NIH launched the Broadening Experiences in Science Training pro-
gram (BEST) to fund 25 organizations at $250,000 a year to think about how 

1  Many of the statistics cited by Dr. Rockey in this section are from Biomedical Research Workforce 
Working Group Report, Bethesda, MD: National Institutes of Health, June 14, 2012. 
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to broaden training for scientists to enter industry, government, academia, and 
science-related fields. The hope is to apply best practices from these organiza-
tions, including collaboration between academia and the entrepreneurial private 
sector, more broadly. 

Emilda Rivers 
National Science Foundation

Emilda Rivers of the National Science Foundation reported findings from 
the NSF’s Scientists and Engineers Statistical Data System (SESTAT) 2003 and 
2010 sample surveys, representing 21 million individuals under age 76 living 
in the United States with a bachelor’s or more advanced degree in science and 
engineering (S&E) or a science and engineering-related (S&E-related) field or 
working in science and engineering.

Dr. Rivers noted that in 2003 the proportions of men and women among 
employed scientists and engineers were about even under age 30, but the relative 
proportion of employed men was higher in cohorts for age 30 and above. The 
largest gender gap occurred for ages 60 to 75, she said. In 2010, the gender gap 
narrowed for ages 30 and over, but the overall number of individuals employed 
at ages 60 to 65 is much higher. 

The age trends were more pronounced among scientists and engineers work-
ing in S&E vs. non-S&E fields, Dr. Rivers noted. For engineers, little difference 
exists between age groups working in engineering. But most scientists working 
in science were ages 30 to 49, corresponding to NIH data described by the previ-
ous speaker. Of course, non-S&E occupations can include those in management 
in S&E-work. 

 In 2003, by sector, categorized as academia, government, and business/
industry, including self-employed, incorporated and non-incorporated, a greater 
number of individuals worked in business/industry. Among PhD holders only, a 
larger number of individuals worked in academia. The 2010 data showed a similar 
pattern, except more of those ages 60 to 75 worked in business. 

Jeff Makowka 
American Association of Retired Persons

Jeff Makowka of the American Association of Retired Persons explained 
that he manages AARP’s Innovation@50+ initiative to spur innovation to meet 
the needs of those ages 50 and over. AARP also works on supporting those over 
age 59 who are creating new businesses. Mr. Makowka noted that every day 
10,000 U.S. baby boomers turn age 65 and that at age 65 many are still energetic. 
Accord ing to a study by AARP and the Kauffman Foundation, those over age 65 
create small businesses at twice the rate of those ages 54 to 55. 
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Mr. Makowka indicated that older entrepreneurs often possess several quali-
ties that augur well for entrepreneurial success, including wisdom accumulated 
through the years, assets and savings, and potential funding through well- 
established networks. Yet, they also may face disadvantages compared to younger 
entrepreneurs. Many find it more difficult to acquire new skills, for example. 
Older entrepreneurs also have less time to recuperate from failure, sometimes 
lack the humility needed to learn from the inevitable mistakes they will make in 
a new business, and possess less flexibility either to hang onto an idea or to pivot, 
as the situation demands, he said. Of course, entrepreneurship also requires a 
personality that withstands challenges and setbacks, said Mr. Makowka.

To encourage 50+ entrepreneurship where it makes sense, Mr. Makowka said 
that AARP provides Web resources through a strategic partnership with the Small 
Business Administration. It also sponsors pilot workshops, including Spanish 
language programs, in three cities in partnership with the Kauffman Foundation. 
AARP makes available its Life Reimagined and Work Reimagined tools at local 
workshops. Its annual member meeting provides another opportunity for access 
to entrepreneurship workshops and tools. 

Entrepreneurship among this population offers many benefits, said 
Mr. Makowka. The extension of workers’ careers delays the drawdown in Social 
Security, while keeping older Americans more actively engaged with society.

DISCUSSION

Dr. Wessner, then of the National Research Council, asked whether the NIH 
is considering changing rules to allow faculty to receive credit toward tenure for 
their SBIR work and whether the agency actively encourages SBIR applications 
as part of postdoc grants. He also asked whether the program evaluates faculty 
by whether their postdocs apply for SBIR awards.

Dr. Rockey said that faculty members are envisioned to participate in the 
new grant program, so they can train students. She said it was too early to know 
what proposals will come forward, but the program could conceivably consider 
SBIR activities as a measure of success. She said that the challenge is keeping 
bio medical PhDs interested in research. Moreover, the NIH understands the need 
to encourage undergraduate, not just graduate students, to pursue biomedical 
sciences. 

Andrew Reynolds of the State Department asked whether government statistics 
include salaries, especially for those in business or Wall Street careers, to determine 
whether higher pay is an incentive to leave.

Dr. Rivers replied that NSF’s data include salary distributions across all the 
categories studied and that NSF also collects that data in the Survey of Earned 
Doctorates of all PhDs in the United States. Survey respondents can write in their 
position description and title. 
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The third panel introduced some agency perspectives on initiatives to 
broaden Small Business Innovation Research (SBIR) and Small Business Tech-
nology Transfer (STTR) program participation among underrepresented groups 
and included a presentation by a successful entrepreneur. The two lead speakers, 
Grace Wang of the National Science Foundation (NSF) and Karina Edmonds of 
the Department of Energy (DoE), focused on developing the pipeline of upcom-
ing scientists and engineers. Dr. Wang emphasized the importance of enhancing 
the talent pool and retaining talent and described NSF’s efforts, through the 
SBIR program, to encourage SBIR awardees to subcontract to Minority-Serving 
Institutions and community colleges and to hire high school and college students, 
postdocs, and K-12 and community college teachers. Ms. Edmonds argued for 
better outreach to graduate students, stronger support for application completion, 
and streamlining the award process—citing that she was unaware of the program 
while a PhD student at the California Institute of Technology. Eric Adolphe of 
CenterScope Technologies described the challenges he faced as a minority while 
pursuing an engineering degree and his perseverance in completing that degree, 
receiving an SBIR award, and building a successful company. Echoing the mes-
sage of Ms. Edmonds, he cited the application process as a barrier to entry for 
all, and he expressed the need for mentors and role models, adding that success-
ful SBIR awardees can offer assistance in completing applications. Jagannathan 
Sankar of North Carolina A&T State University (NCAT), the first Historically 
Black University to be selected by the NSF to be an Engineering Research Center 
(ERC), reviewed the university’s efforts to cultivate entrepreneurship among its 
faculty and students. The panel was moderated by Tim McClees of the House 

6

SBIR/STTR and Support for  
Socially and Economically Disadvantaged 

Scientists and Engineers
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Committee on Armed Services, who argued that agency review panels should 
include more minorities and women from smaller institutions. 

The content of the discussion and issues and recommendations raised by 
speakers is summarized below. 

Grace Wang 
National Science Foundation

Grace Wang, director of the NSF’s Industrial Innovation and Partnerships 
Divi sion at the time of the workshop, opened the panel by highlighting her divi-
sion’s mission to drive U.S. innovation by investing in technology and its commer-
cialization, an objective that cannot be accomplished without human talent. “The 
base of innovation capacity is people—that’s the innovators and entrepreneurs,” 
said Dr. Wang. That recognition drives the NSF’s interest in broadening partici-
pation in science and engineering through the SBIR program. To channel more 
people into STEM careers, “first, we need to expand the talent pool, and second, 
retain the talent,” said Ms. Wang. “We need to increase the pipeline and stop leak-
age of the pipeline,” she said.

Dr. Wang shared a statistic based on Census Bureau data: In 2008, 65 per-
cent of the total U.S. population belonged to groups that are underrepresented in 
science and engineering, that is, women, African Americans, Hispanics, Native 
Americans, and people with disabilities. Yet, only 33 percent of people from 
these groups were employed in science and engineering occupations in 2006, 
according to NSF data. 

To broaden participation, Dr. Wang noted that the NSF runs several initiatives 
to encourage SBIR Phase II awardees to hire high school and college students, 
postdocs, and K-12 and community college teachers including:

•	 	Research	 Assistantships	 for	 High	 School	 Students,	 where	 Phase	 II	
awardees hire high school students for up to $6,000 per student. 

•	 	Research	Experience	for	Teachers,	where	Phase	II	awardees	hire	K-12	
 teachers for up to $10,000 per teacher to return the culture of innovation 
and entrepreneurship to the classroom.

•	 	Community	College	Research	Teams,	where	Phase	II	awardees	receive	
up to $40,000 and subcontract at least 75 percent of this award to a 
community college, working with at least one faculty member and one 
student as a team. 

•	 	Research	 Experience	 for	 Undergraduates,	 the	 most	 popular	 program	
among Phase II awardees, where companies hire college interns for up 
to $8,000 per student. About 40 percent of Phase II awardees have hired 
at least one such student. 
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•	 	The	Phase	IIA	program,	which	gives	Phase	II	awardees	$100,000	with	
the requirement to subcontract 70 percent of the award to Minority-
Serving Institutions to conduct research together. 

•	 	The	 Small	 Business	 Post-Doc	 Research	 Diversity	 Fellowship,	 which	
enables postdocs to work for Phase II companies for up to $75,000 each. 

•	 	The	Veteran’s	Research	Supplement,	which	enables	Phase	II	companies	
to hire veteran high school and college students, teachers, and commu-
nity college faculty for up to $10,000 per veteran.

In addition, the NSF attempts to support existing principal investigators by pro-
viding them with specific networking and mentoring opportunities at the annual 
awardees’ conference. 

Karina Edmonds 
Department of Energy

Karina Edmonds of the Department of Energy explained that her job is to 
encourage small companies and entrepreneurs to commercialize innovation from 
the national laboratories. Other federal agencies, such as the National Institute 
of Standards and Technology, National Institutes of Health, and Department 
of  Defense, have adopted similar programs, and the Environmental Protection 
Agency is considering launching one. 

Noting that she does not speak for the agency, she expressed disappointment 
in the DoE’s record of funding the underrepresented. Nevertheless, the DoE’s 
Energy Efficiency and Renewable Energy Office plans to double its female ap-
plicants. The DoE’s Office of Economic Impact and Diversity funds the hiring of 
graduate students from Historically Black Colleges and Universities to work at 
the national labs and supports the commercialization of the technologies devel-
oped by the students. In addition, Dr. Edmonds introduced a program two years 
prior to the workshop called America’s Next Top Energy Innovator to enable 
startups to license up to three patents from DoE for an upfront fee of $1,000 to 
commercialize the technology.

Dr. Edmonds said that a relatively small percentage of woman and minor-
ity science and engineering PhDs apply for SBIR grants, perhaps because many 
don’t know about the program. As a PhD student at the California Institute of 
Technology, she herself was unaware of SBIR grants. She recommended that 
the SBIR program work harder to make graduate students aware of the program.

Dr. Edmonds also suggested that the SBIR program provide more informa-
tion to prospective applicants to help them complete their applications. The U.S. 
government has taken many steps to simplify processes, and “the SBIR is an area 
ripe for innovation in terms of how to make it easier for folks to apply,” she said.
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Dr. Edmonds also commented that streamlining the SBIR award process 
would benefit women and minorities who cannot afford to finance themselves 
during the long wait between grant applications and the award selection. 

Eric Adolphe 
CenterScope Technologies

Eric Adolphe of CenterScope Technologies offered the perspective of some-
one who has won 17 SBIR awards, successfully commercializing six. He shared 
his life story to illustrate the challenges that individuals from underrepresented 
groups face in pursuit of STEM careers. At SUNY-Buffalo, Mr. Adolphe origi-
nally majored in arts on a full scholarship. He abruptly changed his major to engi-
neering on a bet with a roommate, who said that none of the college’s minority 
students could understand the challenges of engineering because they all majored 
in liberal arts. The college pulled Mr. Adolphe’s scholarship, and he enrolled in 
the less expensive City University of New York. Still unable to afford his living 
expenses, he became homeless for half a year. 

A friend told him about the National Action Council for Minorities in Engi-
neering scholarship, and he won. After graduating, he worked for a federal 
 defense contractor that promised him 20 percent royalties on sales of any prod-
uct he originated. Mr. Adolphe built and sold a product to the Federal Aviation 
Admin istration, producing $300 million in sales. When the company failed to 
give him his share of royalties, he quit to start his own company. 

At a trade show, Mr. Adolphe met Jim Garrett, an African American, who 
agreed to incubate the company. There, Mr. Adolphe learned about the SBIR pro-
gram from a pamphlet passed around the office asking for applicants to solve an 
issue with NASA’s Challenger. On his first try, Mr. Adolphe won the SBIR award.

To develop the technology, the others in the company met without inviting 
Mr. Adolphe. He then established his own diverse team, comprised, as he put it, 
of “[his] cousin, a disabled Pakistani scientist, a heavy metal fan, and a former 
college track star” to take charge of the project. During the team’s presentation to 
NASA, the agency’s representatives said they would guarantee Phase II funding 
if the team could solve a particularly difficult problem. Mr. Adolphe said that the 
team wrote code overnight and received the funding, winning the NASA SBIR of 
the Year Award. Since then, Mr. Adolphe was inducted into the National Inventors 
Hall of Fame and won the SBIR program’s Tibbetts Award. In 2006, he sold his 
company and began teaching at American University and consulting for startups 
on how to apply for SBIR awards. He recommended that applicants seek help in 
writing their proposals from successful awardees.

Mr. Adolphe argued that money is one of the largest barriers to STEM 
 careers for underrepresented populations. Many minorities opt to not pursue 
PhDs because of short-term financial concerns about career survival. In addition, 
he noted that not enough students enter the pipeline because they lack mentors 
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and role models. “Every time I was about to quit, someone pulled me out,” 
Mr. Adolphe said. 

Jagannathan Sankar 
North Carolina A&T State University

In an additional panel presentation, Jagannathan Sankar, Distinguished Uni-
versity Professor of mechanical engineering at North Carolina A&T State Univer-
sity, discussed his work leading the university’s NSF Engineering Research 
Center. The first Historically Black University to win the coveted grant, which 
supports university research in partnership with industry, Dr. Sankar indicated 
that NCAT is a leader in broad-based advanced materials creation. Its ERC 
aims to create world-leading innovative technologies in biodegradable metals 
for medical implants that dissolve inside the body when no longer needed. The 
revolutionary innovation would eliminate the need for multiple surgeries and 
would reduce health care costs. 

Following an interdisciplinary strategy, shared Dr. Sankar, the ERC for Revo-
lutionizing Metallic Biomaterials (RMB) trains next-generation students and re-
searchers to become global leaders in the creation of new industries and spinoffs. 
This is achieved by working with current leaders, ranging from the University of 
Pittsburgh to the University of Cincinnati (USA partners), to the Hannover Medi-
cal School in Germany (a global partner), as well as appropriate large companies 
and SBIR firms. Undergraduate, graduate, and faculty researchers also participate 
in research exchange and travel programs to Germany and Asia.

In addition to 10 foundational science innovation projects, the ERC is pursu-
ing eight mission-oriented projects, following a specific plan identifying clinical 
needs, industry partners, patent positions, and other factors. It also works with 
world leaders establishing industry standards. 

For example, in the process of fulfilling its mission, ERC’s work supports 
innovations and spinoffs, such as NanoMag and OrthoKinetic Technologies, 
two small businesses working in SBIR projects on in vivo testing of lightweight 
magnesium, which disappears in the body over time, and GLP mechanical evalu-
ation activities. Further, ERC-RMB has recently signed a licensing agreement 
with a California-based research group, Incube Labs, for commercializing the 
innovation.

DISCUSSION

An audience member noted NASA’s unheralded success in investing in com-
puter communications hardware at Minority-Serving Institutions, such as Morgan 
State University. These connections grew into close daily working relationships 
until the program ended due to budget constraints. 
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Dr. Wang said NSF has visited the MIT, Stanford, and Carnegie Mellon 
business schools, but melding the technology and business disciplines does not 
address all that is needed to provide S&E researchers with business and entre-
preneurship skills. Scientists and engineers also need enough self-knowledge to 
step aside for another CEO, if needed.

Mr. Adolphe said that partnering a minority institution with a business school 
is not enough. Rather, the SBIR applicant needs to partner with someone who is 
skilled at SBIR applications to win an award.

Dr. Edmonds noted that the National Advisory Council on Innovation and 
Entrepreneurship encourages business competitions at colleges and universities. 
DoE sponsored a national business competition last year at six regional nodes.

An audience member said that if federal agencies do not address the drop 
in Phase I and II woman- and minority-owned SBIR awardees, then Congress 
should consider mandating outcomes with the next reauthorization.

Timothy McClees said that Congress is looking at these issues. In addition, 
he said, agency reviewers need to come from the schools from which woman and 
minority applicants are drawn. Today, many SBIR reviewers come from large 
institutions and are drawn to researchers from organizations they know and trust. 
Woman and minority reviewers from smaller institutions could level the playing 
field over time.

Dr. Wang said that an NSF study found that woman and minority SBIR 
awardees do not have lower funding rates than non-woman- or minority-owned 
businesses but that women and minorities do get a low numbers of awards. Thus, 
the NSF is working on increasing the number of applications in the pipeline.
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The fourth panel included lessons from two successful female entrepre-
neurs working in the defense space and a description of a program to provide 
entrepreneurship training to women. ML Mackey of Beacon Interactive Systems 
and Alison Brown of NAVSYS described the challenges they have faced as 
 female entre preneurs, and both described the Small Business Innovation Research 
(SBIR) program as critical to the development of their companies. Ms. Mackey 
argued for anonymous review of SBIR applications’ technical merit and for 
greater diversity on evaluation panels. Dr. Brown noted the importance of part-
nering with larger companies in the defense space and urged greater incentives 
for prime contractors to outsource to small companies and to protect small com-
panies’ intellectual property. Jane Muir described how the program she founded, 
Empowering Women in Technology Startups (ewits®), helps women overcome 
barriers to entering the tech startup world.

In her role as panel moderator, Kevin Wheeler of the Senate Committee on 
Small Business and Entrepreneurship underscored the importance of diversity 
to that Senate Committee, which worked to provide agencies 3 percent of SBIR 
budgets for program management and authorized the National Academies’  studies 
of the SBIR program every 4 years to measure results. She suggested that these 
funds could be used to improve outreach and reduce barriers to completing 
applications. 

The content of the discussion and issues and recommendations raised by 
speakers is summarized below. 

7

Cases of Successful  
High-Tech Entrepreneurship
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ML Mackey 
Beacon Interactive Systems

The first panel speaker, ML Mackey, CEO of Boston-based Beacon Inter active 
Systems, an SBIR company, told her personal story to illustrate the challenges of 
women in STEM careers. Having grown up poor, she pursued engineering largely 
for financial reasons. “I was poor and did not want to live that way as an adult,” she 
said. My choice to get an engineering degree was based on wanting to make money, 
and the highest available scholarship was for electrical engineering.” To encourage 
young women to enter the field, she recommended more female role models and 
showcasing to prospective students the creative, problem-solving aspects of science 
and engineering to counter the often dry academic curricula. 

After Ms. Mackey met her husband, then getting a Harvard MBA, they 
started a company in 1994. The company developed software for commercial 
clients, including MetLife, Olympus, and IBM. After the e-business crash in 
2001, the company survived by successfully gaining a Navy SBIR award, whose 
solicitation they happened to see. “We would not have found the program if we 
were not in dire straits,” she said. “Nothing reached out to me as a small business 
owner to participate in SBIR.” The company now provides products and services 
to the Navy.

As the only woman in meetings with Navy clients, Ms. Mackey said she 
often felt excluded from the male-dominated banter until her husband gave her a 
book of insults and comebacks. At a meeting, Ms. Mackey threw down the book 
in a mock challenge to her male colleagues. Afterwards, she succeeded in break-
ing the ice and found greater acceptance among them. “All we had to do was to 
acknowledge I was different and incorporate the difference,” she said. People 
“tend to see the ‘not like us’ before they see the technical merit,” she said. 

Ms. Mackey recommended that the SBIR program be maintained as a com-
petitive award program with clear evaluation criteria based on technical merit. 
Review of an application’s technical merit section should be conducted anony-
mously to remove bias, and evaluation panels should be more diverse, she said. 
If not immediately, then over time, diverse evaluation panels should lead to more 
diverse awardees, she argued.

Alison Brown 
NAVSYS

The next speaker, Alison Brown, CEO of NAVSYS, said the SBIR program 
was pivotal to incubating her company, which she co-founded in 1986 after 
leaving a job in California to join her husband in a move to Colorado for his job 
teaching at the Air Force Academy. After receiving her PhD, Dr. Brown worked 
on global positioning systems (GPS), then a new satellite technology. The com-
pany’s first SBIR award in 1988 enabled it to build the GPS Translator. NAVSYS 
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won subsequent SBIR awards by acknowledging the need to partner with larger 
companies to commercialize innovations in transition to Phase III. Such partner-
ships are a necessity for startups, she said, because only large companies can bid 
for defense contracts.

Dr. Brown said that NAVSYS technology has provided new capabilities and 
lower costs for the Department of Defense (DoD). The NAVSYS Jamming Detec-
tion and Location Phase III SBIR project, for example, helps solve the problem of 
GPS jamming by the enemy. The DoD program officer wanted new anti-jamming 
technology, and NAVSYS offered a cheaper, more effective crowdsourcing solu-
tion than the DoD had originally contemplated, said Dr. Brown. The NAVSYS 
system receives information from GPS receivers in the field and sensors already 
carried by soldiers to identify jamming incidents. By downloading client software 
on their computers, any government agency can access this information royalty-
free via a government computer network. Dr. Brown described that the system 
acquired hundreds of users within 2 years and is now a program of record because 
of the high number of users.

To solve another urgent military need, said Dr. Brown, NAVSYS provided 
the Air Force with a solution called the Talon NAMATH. To contain collateral 
damage, the Air Force needed technology to aim small bombs developed for the 
Iraq War. Using knowledge from technology that it developed for the Federal 
Aviation Administration, NAVSYS created a GPS precision solution that did 
not require expensive equipment on the ground. Likewise, NAVSYS’s precision 
targeting technology, developed mostly with SBIR funds, transitioned into FLIR 
Systems’ Star SAFIRE® product providing the U.S. military with stable, GPS-
enabled, high-accuracy pointing for surveillance using high-precision electronic 
sensors.

Dr. Brown highlighted a major challenge for defense technology startups: the 
SBIR program supports the development of technology to the DoD’s Technology 
Readiness Level (TRL) 6, but DoD is not interested in funding companies until 
they reach TRL8. Specifically, Dr. Brown identified the following issues: 

•	 	DoD	prefers	to	deal	with	its	own	prime	contractors	and	does	not	fund	
SBIR awardees to a stage where they can enter DoD programs. 

•	 	Prime	contractors	lack	incentives	to	outsource	to	would-be	competitors,	
such as SBIR awardees.

•	 	DoD	 recognizes	 neither	 the	 return	 on	 investment	 it	 gets	 from	 small	
business innovation nor the missed opportunity when small businesses 
cannot transition to Phase III. 

•	 	Lack	of	enforcement	of	SBIR	policies	rewards	“bad	practices”	discour-
aging SBIR involvement.

Dr. Brown suggested legislative incentives to encourage large companies 
to outsource to small companies and to protect small companies’ intellectual 
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property. “If you just encourage small businesses to get Phase I and II [awards], 
the program is broken,” she said. “That’s not what the SBIR is about; there’s no 
commercialization.” If the government cannot commercialize the product, then 
agencies miss an opportunity to reap a return on investment, she said. 

Jane Muir 
University of Florida and AUTM

Jane Muir, director of the University of Florida’s Florida Innovation Hub, 
a 50,000-foot incubator with 25 startups, offered her perspective as part of the 
panel. Ms. Muir said that she started the Empowering Women in Technology 
Startups (ewits®) program in 2011 to overcome what she termed as “the distress-
ing lack of women among the leadership of startup companies in the incubator.” 
The dismal statistics, she said, reflected a larger national and global need for more 
women in tech startups. By providing women with entrepreneurial training in a 
nurturing	environment,	ewits®	helps	participants	overcome	barriers	to	entering	
the tech startup world, including the lack of role models, self-confidence, support 
systems, mentors, and work-life balance, and their own tendency to wait for an 
invitation. 

The University of Florida is one of the nation’s largest 15 research univer-
sities, she said, funding $700 million in research in 2013. Typically for every 
$2 million to $2.5 million in research, a new discovery is disclosed to its Office 
of Technology Licensing. That office assesses the technology’s patentability and 
commercial potential and typically licenses one-third of those discoveries to 
major corporations, one-third to small businesses, and one-third to startups. Last 
year, she said, the University of Florida started 17 companies based on university 
research discoveries. 

In Florida, 99.7 percent of companies have fewer than 100 employees, ac-
cording to Ms. Muir. These companies provide 82.4 percent of the jobs in the 
state, and less than 63 percent have fewer than 10 people.1 Startups play a key role 
in job creation in the state, she said, yet while technology is an abundant resource 
in Florida, experienced entrepreneurs are among the least available resources. 

The ewits® program introduces women to the possibilities of entrepreneur-
ship and nurtures budding female entrepreneurs, Ms. Muir said. Women still 
represent less than 15 percent of Fortune 500 CEOs. Gender bias is ingrained, 
and even women are biased against women, said Ms. Muir. According to a  recent 
Yale University study2 she cited, science professors (both men and women) at 
U.S. universities were less inclined to hire female undergraduates than their 
male counterparts and when hiring were inclined to pay women a lower salary. 

1  Florida Trend, January 2011.
2  Corinne A. Moss-Racusin, John F. Dovidio, Victoria L. Brescoll, Mark J. Graham, and Jo 

Handelsman, “Science faculty’s subtle gender biases favor male students,” Proceedings of the 
National Academy of Sciences, 109(41): 16474-16479, October 9, 2012. 
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More encouraging, said Ms. Muir, are statistics showing that women are getting 
academic degrees at a rate faster than men. Women represent two-thirds of U.S. 
purchasing power. Employees prefer to work for women, and woman-led startups 
generate significantly higher returns for venture capitalists, she said. Moreover, 
woman-led startups have much higher rates of initial public offerings. 

Yet female participation in tech startups remains low. ewits® envisions a 
world in which gender is no longer an issue, Ms. Muir said. The first session 
of ewits® in 2012 identified nine patented technologies from the University of 
Florida and accepted 57 women for more than 9 weeks of training. Paired with 
an experienced female mentor, each participant worked within a virtual, cross-
disciplinary management team to prepare a business plan and investor presenta-
tion. ewits® is still compiling the outcomes of the program. Already, plans for 
two startups are under negotiation. 

The program has been offered several times since the pilot, and thus far 150 
women have participated. Evaluations consistently use the words “life changing.” 
Ms. Muir is gearing up to provide for the fourth cohort of women in ewits® in 
early 20153 and is currently working to identify pilot locations interested in offer-
ing the ewits® program. With a goal of one location in all 50 states, her hope is 
to see 2,500 women in the United States benefit from this program.

DISCUSSION

Ms. Wheeler suggested that each agency institute three changes for 4 years. 
For example, an agency could conduct outreach at the same conferences to see 
whether interest grows. “There’s effectiveness in repetition,” she said. Getting 
more applications is also important, she said, because awards are proportional to 
applications, according to the U.S. Government Accountability Office. Reduc-
ing application costs and providing funds for applicants to work with proposal-
writing experts are possible steps. 

An audience members suggested that data be collected from first-time appli-
cants to understand how they learned about the SBIR program, whether through 
a solicitation or other avenue.

3  December 2014 update.
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8

Roundtable Discussion

Michael Borrus, of X/Seed Capital Management, who is a member of the 
committee studying the Small Business Inno vation Research (SBIR) and Small 
Business Technology Transfer (STTR) programs, moderated a roundtable discus-
sion of key issues and proposed steps. At the roundtable’s close, prior to the final 
remarks by Dr. Gansler, Mr. Borrus reflected on the day’s proceedings, noting 
the variety of suggestions and examples heard throughout the day and suggesting 
that it is unclear what mix of these can be effective in addressing the problem of 
increasing participation among  minorities and women. He argued that these must 
be tested while being mindful of whether they can be scaled. Overall, he noted 
that “The only thing that works is comprehensive attention to the problem itself at 
all points and a commitment to do that,” adding that we must “remove roadblocks, 
align incentives, measure the results; rinse and repeat; and do it ‘til you get it 
right.” This viewpoint complemented remarks by agency representatives who 
participated in the brief roundtable discussion. The content of the discussion and 
issues and recommendations raised by speakers is summarized below. 

Matthew Portnoy, SBIR/STTR program coordinator at the National Institutes 
of Health (NIH), said that the NIH has a diversity of supplement programs to 
support underrepresented groups on SBIR and STTR awards. The NIH is taking 
steps to improve diversity among SBIR awardees. The NIH is targeting outreach 
to woman-owned and socially and economically disadvantaged businesses. The 
NIH is also coordinating its SBIR/STTR programs with the NIH Institutional 
Development Award (IDeA) program to target underrepresented states. The NIH’s 
annual IDeA Symposium includes sessions on the SBIR/STTR programs, and 
the NIH Annual SBIR/STTR Program includes a session on the IDeA program. 

41
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Christopher Rinaldi, the current chief commercialization officer and former 
SBIR program administrator at the Department of Defense (DoD),1 said that 
woman-owned small businesses comprise about 10 percent to 14 percent of DoD 
awardees, depending on the year. Federal agencies should continue to formulate 
operational plans to harness the potential of America’s growing minority popula-
tions, weighing pros and cons of various measures. 

Mr. Rinaldi went on to say that the National Science Foundation’s (NSF) 
mission and programs to increase the numbers of people from underrepresented 
groups in the science and engineering pipeline provides a model for all federal 
agencies. The DoD currently awards scholarships, and the NSF program giving 
Phase II awardees with funds to hire students and faculty from underrepresented 
groups offers another idea for how to expand the pipeline. “This program is a lot 
less about the technology than about the people,” said Mr. Rinaldi. “People just 
need to know how to apply; they need encouragement and mentors. It’s all about 
people, connections, and linking it all up.”

Joseph Hennessey, senior advisor for Small Business Innovation Research 
at the NSF, noted that NSF’s funding is in the form of grants, giving the agency 
more flexibility than contracting agencies to provide supplemental programs 
for Phase II SBIR companies to hire female and minority students, faculty, and 
others. 

Dr. Hennessey noted that the NSF launched the I-CorpsTM program to 
help universities translate their research findings into innovations, linking basic 
 researchers to mentors. The program is beginning to receive SBIR applications 
from graduates of that program. The NSF could consider integrating elements of 
the ewits® program into this program through webinars. The NSF uses webinars 
after each solicitation to explain to potential applicants what the agency wants 
and how to submit a competitive application. Dr. Hennessey said that webinars 
probably increased the number of quality applications received by 25 to 30 per-
cent, although it is unclear how many of those came from members of under-
represented groups.

Still, he said, the dearth of underrepresented groups in innovation is reflected 
in the number of applications received by the NSF, not in the success rates. “The 
challenge for us now is to get them to get engaged in the innovation process and 
become entrepreneurs.” 

 Dr. Hennessey indicated that the NSF’s nine program topic areas are man-
aged by program directors with extensive technical and business experience 
who provide significant individual mentorship to NSF grantees. He said that the 
NSF also endeavors to have as much diversity as possible on its review panels to 
serve also as ambassadors to the community. 

1  Christopher Rinaldi held the position of DoD SBIR program administrator at the time of the 
workshop.
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Richard Leshner, NASA’s SBIR/STTR coordinator at the time of workshop, 
said that NASA’s SBIR program has focused on Phase I and Phase II contracts 
and could learn from other agencies about increasing its focus on commercial-
ization. With the retirement of the space shuttle, NASA is in transition and has 
adopted eight new programs for space technology development at all Technol-
ogy Readiness Levels. Those programs have explicit objectives to reach under-
graduate and graduate students. To accomplish those objectives, Dr. Leshner said, 
NASA could work more closely with its Office of Small Business Programs, 
which runs 10 small business centers around the country. “No single right idea 
or solution is likely to increase diversity of SBIR contracts and grants,” he said. 

Ronald Cooper of the U.S. Small Business Association (SBA) said that in 
order to solve the SBIR program’s diversity shortfall, federal agencies need to 
improve outreach and the application process and consider whether to adopt new 
 incentives. The SBA performs a coordinating role for outreach and could main-
tain a central database of potential outreach partners, including nonprofits and 
state and local development institutions. Mr. Cooper said that the National Acad-
emies’ survey studies would be helpful to such efforts. Assessing woman and 
minority SBIR participation rates within the relevant economic and demographic 
context will give agencies a better sense of how to focus their outreach efforts. 

Closing the workshop, Dr. Gansler thanked the speakers and attendees and 
emphasized the importance of maintaining the SBIR program as a merit-based 
program, based on incentives rather than mandated outcomes.
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9:00 AM Welcome
 Charles Wessner, The National Academies

9:15 AM Introduction
 Jacques Gansler, University of Maryland

9:30 AM Keynote Address: Encouraging Innovation and Entrepreneurship
  Winslow Sargeant, Office of Advocacy, Small Business Administration

10:00 AM Overview of Demographic Data from NRC SBIR Evaluations
 Peter Grunwald, Grunwald Associates

10:45 AM Panel I: Women and the SBIR Program 
 Moderator: Christina Gabriel, University Energy Partnership
   
 Improving Participation in SBIR
 Tanaga Boozer, U.S. Patent and Trademark Office

 Empowering Women Entrepreneurs and Investors
 Peggy Wallace, Golden Seeds

11:30 AM Panel II: Entrepreneurial Boomers and Emerging Millennials: 
New Options for SBIR and STTR

 Moderator: Tyrone Taylor, Capitol Advisors on Technology

Appendix A

Agenda

Innovation, Diversity, and Success in the SBIR/STTR Programs

February 7, 2013

Lecture Room
National Academy of Sciences

2100 C Street NW
Washington, DC
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 Careers for Younger Scientists and Engineers: Parallels with 
other NIH Programs 

 Sally Rockey, National Institutes of Health

 Changing Age Profiles of Scientists and Engineers
 Emilda Rivers, National Science Foundation

 Older Scientists and Engineers: A “New” Source of Expertise 
for SBIR Programs?

 Jeff Makowka, AARP
  
1:45 PM Panel III: SBIR/STTR and Support for Socially and 

Economically Disadvantaged Scientists and Engineers
 Moderator: Tim McClees, House Committee on Armed Services
 
 NSF SBIR/STTR Program: Broadening Participation Initiatives 
 Grace Wang, National Science Foundation

 Improving Outreach at the Department of Energy
 Karina Edmonds, Department of Energy

 Reaching out to Disadvantaged Scientists and Engineers: 
Views of a Multiple SBIR Winner

 Eric Adolphe, CenterScope Technologies

 Lessons from the North Carolina A&T Engineering Research 
Center

 Jagannathan Sankar, North Carolina A&T

3:15 PM Panel IV: Cases of Successful High-Tech Entrepreneurship
 Moderator: Kevin Wheeler, Senate Committee on Small Business 

and Entrepreneurship

 The Beacon Interactive Story
 ML Mackey, Beacon Interactive Systems

 The NAVSYS Story
 Alison Brown, NAVSYS

 Empowering Women in Technology Startups
 Jane Muir, University of Florida and AUTM
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4:15 PM Closing Roundtable: Key Issues and Next Steps Forward
 Moderator: Michael Borrus, X/Seed Capital Mangement

 Matthew Portnoy, National Institutes of Health
 Christopher Rinaldi, Department of Defense
 Joe Hennessey, National Science Foundation
 Richard Leshner, NASA
 Ron Cooper, Small Business Administration

4:50 PM Closing Remarks
 Jacques Gansler, University of Maryland

5:00 PM Adjourn
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CenterScope Technologies

Lauren Anderson
White House Office of Science and 

Technology Policy

David Audretsch
Indiana University

Robert-Allen Baker
Vital Strategies

Frank Barros
Department of Homeland Security

Lezli Baskerville
National Association for Equal 

Opportunity in Higher Education

Ngozi Bell
SBA Office of Advocacy
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Participants List

Innovation, Diversity, and Success in the SBIR/STTR Programs
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Giorgio Billi 
ENSEL
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U.S. Patent and Trademark Office
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X/Seed Capital Management

Todd Brethauer

Robert Brooke
Center for Innovative Technology

Alison Brown
NAVSYS

Edsel Brown
Small Business Administration

Robert Brunson
U.S.-Israel Science and Technology 

Foundation
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McAlister Clabaugh
The Academies

Mary Clague
Department of Commerce

Ronald Cooper
Small Business Administration

Lindsay D’Ambrosio
National Science Foundation

David Dawson
The Academies

David Dierksheide
The Academies

Karina Edmonds
Department of Energy

Tim Edwards
STEMconnector®

Kimberly Elcess
Brookhaven National Laboratory

Brystol English
House Committee on Science, Space 

and Technology

Cynthia Firman
National Aeronautics and Space 

Administration

Christina Gabriel
University Energy Partnership

Jacques Gansler
University of Maryland

Robin Gaster
Innovation Competitions LLC

Jere Glover
Brand Law Group

Frank Graeff
Ridge Policy Group

Peter Grunwald
Grunwald Associates

Kevin Gutierrez
Department of Homeland Security

Lamont Hames
UNCF

Joe Hartz
House Committee on Small Business

Tom Held
MetaMedia Training International, Inc.

Joe Hennessey
National Science Foundation
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As part of its review of the SBIR program at the Department of Defense, the 
the National Academies of Sciences, Engineering, and Medicine committee on 
Capitalizing on Science, Technology, and Innovation collected data on woman 
and minority participation. These data are presented in the committee’s report, 
SBIR at the Department of Defense,1 and the report’s presentation of the data is 
reproduced in this appendix. The following excerpts from Chapter 2 of that report 
focus on Phase I awards and Phase II awards respectively.

Phase I SBIR Award Demographics2 

Woman-owned Small Businesses (WOSB)

Congress mandated that the participation of women in the SBIR program be 
fostered and encouraged (Chapter 3 discusses additional evidence about female 
participation in the context of outcomes). The number of applications received 
from WOSBs remained largely flat over the study period (see Figure 2-8), even 
though the number of applications received from all companies declined. Overall, 
the number of awards to WOSBs remained constant, although with year-to-year 
variation, while the percentage of awards to WOSBs increased, especially after 
FY2008 (see Figure 2-9). Although overall numbers were relatively flat, there was 

1  National Research Council, SBIR at the Department of Defense, Washington, DC: The National 
Academies, 2014.

2  The following text relating to Phase I awards appears on pp. 33-41 of National Research Council, 
SBIR at the Department of Defense, Washington, DC: The National Academies Press, 2014.  Tables 
2-2 and 2-3 have been removed from this excerpt because they do not relate to the quoted text.

Appendix C 

Data on Woman and Minority 
Participation in the SBIR Program 

at the Department of Defense
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FIGURE 2-8 Phase I SBIR applications from woman-owned small businesses (WOSB), 
FY2002-2011.
SOURCE: DoD awards and applications database.

FIGURE 2-9 Phase I SBIR awards and award share for woman-owned small businesses 
(WOSB), FY2002-2011.
SOURCE: Data from DoD awards and applications database.
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considerable variation in the awards to WOSBs made by individual components 
(see Figure 2-10).

In reading this data, it is important to keep in mind the very large role played 
by three WOSBs: Physical Optics, Intelligent Automation, and CFD Research. 
All were wholly or in part founded by their female owners, who continue to play a 
major role at each, so they clearly meet the Small Business Administration (SBA) 
standard for WOSBs. Combined, they accounted for about 34 percent of all 
Phase I awards to WOSBs during the study period; in some years, they accounted 
for much more than 40 percent, as illustrated in Figure 2-11 (numbers dropped 
sharply in FY2011 for reasons not yet understood). The figure also shows that the 
number of Phase I awards made to the remaining companies remained largely flat 
(until FY2011, for which only partial data are likely yet available). More gener-
ally, the top 20 WOSB awardees accounted for about 5.4 percent of all Phase I 
awards and about 42 percent of awards to WOSBs (see Table 2-4).
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FIGURE 2-10 Phase I SBIR awards to woman-owned small businesses (WOSB) by 
component, FY2002-2011.
SOURCE: DoD awards and applications database.



Copyright © National Academy of Sciences. All rights reserved.

Innovation, Diversity, and the SBIR/STTR Programs:  Summary of a Workshop

58 INNOVATION, DIVERSITY, AND THE SBIR/STTR PROGRAMS

0

50

100

150

200

250

300

350

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

N
um

be
r o

f P
ha

se
 I 

SB
IR

 A
w

ar
ds

 to
 W

O
SB

Fiscal Year Reported

Other WOSB Big 3

Figure 2-11
editable

FIGURE 2-11 Distribution of Phase I SBIR awards among woman-owned small busi-
nesses (WOSB), FY2002-2011.
SOURCE: DoD awards and applications database.



Copyright © National Academy of Sciences. All rights reserved.

Innovation, Diversity, and the SBIR/STTR Programs:  Summary of a Workshop

APPENDIX C 59

TABLE 2-4 Top 20 WOSB SBIR/STTR Awardees, FY2002-2011

Company Name Number of Awards
Total Amount Awarded 
(Dollars)

Physical Optics 325 30,767,174
Intelligent Automation 269 25,067,179
CFD Research 107 10,219,627
Cybernet Systems 63 6,107,428
First RF 52 5,209,574
21st Century Technologies 43 4,201,388
NAVSYS 38 3,663,344
Technology Assessment & Transfer 37 3,402,382
Composite Technology Development 35 3,145,330
UES Technologies 35 3,361,153
21st Century Systems 32 3,033,488
Touchstone Research Laboratory Ltd. 32 2,698,160
Williams-Pyro 31 2,718,785
Ridgetop Group 26 2,601,288
Polaris Sensor Technologies 25 2,452,270
Pikewerks 23 2,283,363
New Span Opto-Technology 22 1,945,801
MP Technologies 21 2,004,461
Nu-Trek 21 2,038,348
Management Sciences 21 2,019,714
Top 20 WOSBs—total 1,258 118,940,257
All WOSBs—total 2,963 282,087,120 
All Phase I awards FY2002-2011 23,224 2,222,884,156 
Top 20 WOSBs (percent of total)  5.4% 5.4%
All WOSBs (percent of total) 12.8% 12.7%

SOURCE: Data provided by DoD.

Minority-owned Small Businesses (MOSB) 

The number of Phase I applications by MOSBs declined steadily from a 
peak of more than 2,300 in FY2004 to a little more than 1,000 in FY2011 (see 
Figure 2-12). This decline mirrors the overall decline in applications experienced 
at DoD during the study period (see Figure 2-13).  

Figure 2-14 summarizes awards to MOSBs by the different components (ex-
cluding components that provided less than 100 awards total to MOSBs). There 
was substantial variation over time, in particular at Army, as well as a long-term 
decline at MDA. 

As with WOSBs (and indeed all awards), awards were concentrated in spe-
cific companies. Table 2-5 shows that the top 20 MOSB awardees accounted for 
about 2.4 percent of all awards and 28 percent of MOSB awards.
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FIGURE 2-12 Phase I SBIR applications from minority-owned small businesses (MOSB), 
FY2002-2011.
SOURCE: DoD awards and applications database.

FIGURE 2-13 Phase I SBIR applications by minority-owned small businesses (MOSB) 
and Other Companies, FY2002-2011.
SOURCE: DoD awards and applications database.
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Figure 2-14 New
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FIGURE 2-14 Phase I SBIR awards to minority-owned small businesses (MOSB) by 
component, FY2002-2011.
NOTE: DoD data for WOSB and MOSB are intrinsically inaccurate. Each record reports 
which boxes the company checked when applying, and agency staff acknowledge that 
companies sometimes fail to check an appropriate box. In addition, companies do move 
in and out of WOSB and MOSB status as they grow.
SOURCE: DoD awards and applications database.
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TABLE 2-5 Phase I SBIR/STTR Awards to MOSBs, FY2002-2011

Company Name Number of Awards
Total SBIR Phase I Funding 
(Dollars)

Scientific Systems 56 5,422,967
Agiltron 46 4,431,760
Cybernet Systems 44 4,267,507
Nextgen Aeronautics 38 3,769,054
Scientific Systems 38 3,365,891
Aerius Photonics 36 3,547,566
Agave Biosystems 35 3,297,911
Intelligent Systems Technology 29 2,867,371
American GNC 27 2,474,936
Edaptive Computing 25 2,438,248
Materials Modification 23 1,887,015
SVT Electronics 23 1,944,899
Hypercomp 22 2,407,524
Acellent Technologies 21 2,006,690
Datasoft 19 1,609,881
Wright Materials Research 18 1,649,791
Ceramatec 17 1,585,321
Composite Technology Development 17 1,486,037
Genex Technologies 16 1,497,975
Applied Technology 15 1,362,104
Top 20 MOSBs 565 53,320,448
All MOSBs 2,003 187,202,401
All Phase I awards 23,224 2,222,884,156 
Top 20 MOSBs (percent of total awards) 2.4% 2.4%
Top 20 MOSBs (percent of MOSB awards) 28.2% 28.5%

SOURCE: DoD awards and applications database.

Phase II SBIR Award Demographics3

Woman-owned Small Businesses

As with SBIR Phase I, the number of Phase II applications received from 
WOSBs remained largely flat across the study period, averaging 12.5 percent of 
applications annually (compared to 15.9 percent of Phase I applications) (see 
Figure 2-21). This stable level of applications is largely matched by a stable level 
of Phase II awards to WOSBs. The share of Phase II awards to WOSBs remained 
flat at about 14 percent after FY2005 (see Figure 2-22).

3  The following text relating to Phase II awards appears on pp. 46-51 of National Research Council, 
SBIR at the Department of Defense, op. cit.  Tables 2-8 and 2-9 have been removed from this excerpt 
because they do not relate to the quoted text.
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FIGURE 2-21 Phase II SBIR applications by woman-owned small businesses (WOSB), 
FY2002-2011.
SOURCE: DoD awards and applications database.

FIGURE 2-22 Woman-owned small business (WOSB) shares of Phase I and Phase II 
SBIR awards, FY2002-2011.    
SOURCE: DoD awards database; DoD SBIR website, accessed August 15, 2013. http://
www.acq.osd.mil/osbp/sbir/.
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Minority-owned Small Businesses

The basic data for SBIR Phase II awards to MOSBs reveal very low levels of 
awards throughout the study period, with a sharp decline in more recent years (see 
Figure 2-23). On average, MOSBs accounted for 7.8 percent of Phase II SBIR 
awards, with a peak of 11.5 percent in 2008 to a known low of 6 percent in 2010. 
According to DoD’s data contractor, some inconsistencies remain in the record-
ing of WOSB and MOSB awards at DoD, and the data for 2011 in particular are 
currently being revised. In part, this decline reflects a decline in the number of 
Phase II applications by MOSBs (see Figure 2-24).

Figure 2-25 compares Phase II application and award rates for MOSBs. 
Overall, rates are closely aligned: across the entire study period, MOSBs submit-
ted 7.8 percent of the applications and received 7.9 percent of the awards.4 These 
results suggest that efforts to expand the number of Phase II awards to MOSBs 
should focus on encouraging more applications.

4  DoD awards and applications databases.
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FIGURE 2-23 Phase II SBIR awards to minority-owned small businesses (MOSB), 
FY2002-2011.
SOURCE: DoD awards and applications database.
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FIGURE 2-25 Phase II SBIR minority-owned small businesses (MOSB) share of awards 
and applications, FY2002-2011.
SOURCE: DoD awards and applications database.

FIGURE 2-24 Phase II SBIR applications by minority-owned small businesses (MOSB), 
FY2002-2011.
SOURCE: DoD awards and applications database.
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